Probing the solvent-induced tautomerism of a redox-active ureidopyrimidinone{ Anne Compound 1 was synthesised as detailed in the ESI. X-Ray quality needle-like crystals were obtained by the slow evaporation of solvent from a concentrated solution of 1 in CH 2 Cl 2 and acetone. Fig. 3 shows that this compound forms dimers in the solid-state through a DADA array resulting from the pyrimidin-4-ol form of the heterocycle.{ This is in accordance with recent reports of ureidopyrimidinones bearing electron donating groups in their 6-position. 8 The outer hydrogen bonds O-
The urea carbonyl group and the heterocyclic ring are near planar with the intramolecular hydrogen bond N-H … N. The ferrocene unit appears not to undergo significant intramolecular interactions, however, a network of short contacts is observed between this unit and adjacent ferrocene, heterocycle, OH and alkyl groups. FT-IR spectra of 1 as a solid film or a KBr disk both reveal the presence of stretches consistent with the pyrimidin-4-ol (e.g. OH stretch at 3420 cm 21 and broad stretches at 2512 and 2572 cm 21 for
O-H … OLC) and 4[1H]-pyrimidinone tautomers (see ESI{)
. We next turned our attention to the elucidation of the structure of 1 in the solution state using NMR and FT-IR spectroscopy. (Fig. 4a and ESI) . Dilution studies performed on 1 revealed that the proton resonances between 10 and 14 ppm do not change, putting a lower limit on the dimerisation constant of 1 as y10 5 M
21
. 3 . These experiments showed the presence of a cross-peak between the two urea protons (H b and H c ). Furthermore, a cross-peak is observed between the intramolecularly hydrogen bonded proton (H a ) (13.6 ppm) and the ferrocene protons adjacent to the heterocyclic moiety (4.7 ppm). As these cross-peaks are consistent with the 4[1H]-pyrimidinone tautomer, we conclude that this tautomer exclusively exists in chloroform solution. When the 1 H NMR spectrum of compound 1 was recorded in pure DMSO-d 6 , peaks consistent with a single tautomer were observed (Fig. 4b) . As this tautomer only possesses one hydrogen bonded NH (11.5 ppm) and two non-hydrogen bonded protons at 9.5 ppm and 7.6 ppm, we conclude that, in accordance with previously reported data, the signals are due to the 6[1H]-pyrimidinone tautomer. (Fig. 5 ). Upon addition of y30% DMSO (v/v), a 1 H NMR spectrum consistent with that observed for 1 in pure DMSO-d 6 was observed. When experiments were repeated with acetyl ferrocene similar dramatic changes for protons H d and H e were not observed. Thus, the NMR spectral data for 1 show that the As the NMR studies above indicated a substantial change in the ferrocene moiety upon the addition of DMSO, we next turned our attention to whether we could exploit the redox active nature of the ferrocene unit to monitor the 4[1H]-pyrimidinone to 6[1H]-pyrimidinone tautomerism electrochemically (Fig. 6 ). When the cyclic voltammetry (CV) of compound 1 was recorded in CH 2 Cl 2 , a pseudoreversible redox wave was observed at E K = +0.86 V and an irreversible redox wave E = +0.65 V. We attribute the pseudoreversible wave to the hydrogen bonded 4[1H]-pyrimidinone dimer.
10 When aliquots of DMSO were added to this solution, the pseudoreversible redox wave disappeared and a new reversible wave appeared at E K = +0.66 V (30% DMSO, v/v), with the reduction wave overlapping the original irreversible wave observed in CH 2 Cl 2 . As this redox wave is consistent with electrochemical data observed when the CV of compound 1 was recorded in DMSO only, we conclude that this wave corresponds to redox processes of the 6[1H]-pyrimidinone tautomer. In experiments that were undertaken with acetyl ferrocene only a y50 mV negative shift of a reversible redox wave was observed under the same conditions, presumably a consequence of the increasingly polar environment that surrounds the ferrocene moiety. Therefore, we have shown that CV offers a convenient method for monitoring the profound changes in the electrochemical properties of the ferrocene unit that accompany the solventinduced tautomerism.
In conclusion, we have shown compound 1 exists as the 4[1H]-pyrimidinone tautomer in chloroform solution and the 6[1H]-pyrimidinone tautomer in DMSO. Using NMR spectroscopy, we have demonstrated that the addition of DMSO (y30%, v/v) to a solution of 1 in chloroform results in the formation of the discrete 6[1H]-pyrimidinone tautomer from the dimeric 4[1H]-pyrimidinone form. Moreover, CV studies have also shown that this process can be conveniently monitored electrochemically, which paves the way for the construction and convenient study of solvent-induced binary recognition properties of more complicated assemblies of 1 (e.g. surface confined and polymeric), where more traditional analytical techniques for monitoring tautomerism (e.g. NMR spectroscopy) are less appropriate.
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